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2 m 6-DIDEOXY- 2 . 3 -DIDEHYDRO- S-THIO DgttIVXTTV*S 

<?f ff-P-NETOftMIMIC ACIP 

This invention relates to a new class of chemical 
compounds and to thsir uss in medicine. Zn particular the 
5 invsntion concerns nsw 2 , 6-dideoxy-2 , 3 -didehydro-6- thio 
derivatives of or-D-neuraminic acid, methods for thair 
preparation* pharmaceutical formulations thereof and their 
use as ant i -viral agents. 

Bnsymes with the ability to cleave acetyl 

10 neuraminic acid (NANA) , also known as sialic acid, from 
other sugars are present in many microorganisms. These 
include baoteria such as Vibrio cholera*, Clostridium 
pmrfringmnm, Streptococcus pneumoniae, and Arthrohacter 
mimlophilum i and viruses such as influensa virus, 

15 parainfluenza virus, mumps virus, Newcastle disease virus, 
fowl plague virus, and Sends i virus. Host of these viruses 
are of the orthomyxovirus or paramyxovirus groups, and 
carry a neuraminidase activity on the surface of the virus 
particles. Zt is notsd that neuraminidase is also known as 

20 sialidase. 

Many of the neuraminidase -posses sing organisms 
are major pathogens of man and/or animals, and some, such 
as influensa virus, Newcastle disease virus, and fowl 
plague virus, cause diseases of enormous economic 

25 importance. 

Zt has long been thought that inhibitors of 
neuraminidase activity might prevent infection by 
neuraminidase-bearing viruses. Host of the known 
neuraminidase inhibitors are analogues of neuraminic acid, 

30 such as 2-deoxy*2,3-dehydro*Jf-acetylneuraminic acid (DANA) 
and its derivatives. See, e.g., Meindl mt al.. Virology, 
1974 51 457-463. The most active of these is 2-deoxy-2,3- 
dehydro-Jr-trifluoroacetyl-neuraminlc acid (FANA) , which 
inhibits multi-cycle replication of influensa and 

35 parainfluenza viruses in vitro. See Palese mt al. Virology 
1974 52 490-498. 
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Our earlier international application Publication 
Ho. WO 91/16320 describe* a number £ anal gues of DANA. 
The entire disclosure of this specification is herein 
incorporated by reference* The coapounds disclosed in 
5 WO 91/16320 are active both in vitro and in vivo against 
viral neuraminidase # and are useful in the treatment of 
inf luensa. 

We have now found further compounds which fall 
generally within the scope of the compounds described and 
10 claimed in WO 91/16320, but which are not specifically 
disclosed therein. These compounds have particularly 
advantageous properties. 

frlinHrY fch* Invnfclon 

The invention therefore provides in a first 
IS aspect compounds of formula (Z) 

a* H 

IX ■» 

» H f '**, % 
O R > R 



wherein R 1 is COOH, p(0) <OH) a , NO,, SOOH, 

S0 3 H, tetrasol, CB,CH0. CHO, or CH(CHO) 3 i 

one of R a and R 1 ii OB t (ilkl^V, CH or M,, and 

the other is hydrogen, where elk is unsubstltutad or 
20 substituted methylene, and x is 0 or 1, with the proviso 

that when R* or R* is OH, R 1 cannot be COOK* 

r 4 in methyl, in which one or more hydrogens is 

optionally replaced by a substituted or unsubstituted 

C x . 4 alkyl or aryl group, or by a halogeni 
25 R* i» CHOR'CHOR'CH, OR* j 

R« ie hydrogen, C w aikyl (e.g. methyl, ethyl), 

allyl, aryl (e.g. phenyl), aralkyl (e.g. phenC x .,alkyl such 

as bensyl) , ami dine, NR 7 R S # or an unsaturated or seturated 

ring containing one or more heteroatoms such as nitrogen. 
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oxygen or sulphur; 

R 7 is hydrogen, C ls <al)cyl (e.g. methyl, ethyl) , r 
allyl* or HR*R 7 forms an optionally substituted 5 or 6 
mambered ring optionally containing one or more additional 



hydrogen; an acyl group having 1 to 4 carbon atoms; a 
10 linear or cyclic al)cyl group having 1 to 6 carbon atoms, or 
a halogen- substituted analogue thereof; an allyl group or 
an unsubstituted aryl group; or an aryl substituted by a 
halogen, an OH group, an N0 3 group, an NHj group or a COOH 
group ; 

15 and pharmaceutical^ acceptable salts of the 

compounds of formula (Z) and pharmaceutical^ acceptable 
derivatives thereof. 

In the compounds of formula (I) the substituents 
(for example the group R € in the substituent R x ) , may 
20 themselves bear substituents conventionally associated in 

the art of pharmaceutical chemistry with such substituents. 
Preferably R 1 is COOH, and R 3 is H. 
Preferably R* is HR*R 7 , more preferably NH, or 

guanidino • 

25 Preferably R 4 is methyl or halogen* substituted 

methyl, e.g. PCS,, P,CH # CF,. More preferably R 4 is methyl. 



X preferred class of compounds of formula (Z) are 
those of formula (Za) 



5 



heteroatoms such as nitrogen, oxygen or sulphur, or R 1 

R 7 may be the same; and 

R* is hydrogen or C l . 4 alkyl; and 

each R* is the same or different, and is 



and 



Preferably R* is hydrogen or acetyl. 




% 



II H 
O 



R 



SUBSTITUTE SHEET (Rale 26) 



WOW04265 



PCT/AU9S00470 



- 4 - 

wherein R J , R 4 and R 5 and X trt as defined for formula (I) 
and pharmacautically acceptable- salts and 

derivatives thereof. 

C x . 4 al*yl aa uaad harain include a both straight 
S chain (e.g. methyl, ethyl) and branched chain (e.g. 

iaopropyl, t -butyl) alkyl groups. 

In a particularly preferred embodiment the 

invention providea a compound of formula (ZD , 



10 



15 



20 



25 




.COOH 



(XX! 



wherein ft J ie MB, or NHC(NH) (MB,), and physiologically 
aooep table derivatives and solvates, such as hydrates, 
thereof. 

Representative compounds within this embodiment 
include 5-acetamido-4-asido-2. 3,4,5, 6-p«ntadeoxy-«- thio-D- 
qlvcsro -D- Q*lacto -non-2-endopyranosonio acid, 5-acetamido- 
. 4 - amino- 2 ,3,4,5,6 -pentadeoxy- 6 - fchla-D-qlvcaro-D-qalacto- 
non-2-endopyranosonic acid, and 5-acetamido-4-guanidino- 
3,3,4.?. *^ r ^»«^^«Y^<^tAiQ>P*qlveero-B*qalacto-non-2« 
endopyramosonic acid, and physiologically acceptable salts 
and esters thereof. 

The person skilled in the art will understand 
that substituents at the 4 -position can be interconverted 
as described in NO 91/16320. 

By pharmacautically acceptable derivative is 
meant any pharmacautically acceptable salt, ester or salt 
of such ester of the compounds of formula (X) or any other 
compound which upon administration to the recipient is 
capable of providing, directly or indirectly, a compound of 
formula (I) or an anti-virally active metabolite or residue 
thereof • 
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It will be appreciated by th mm skilled in the 
art that the compounds of formula (X) may be modified to 
provide phannaceutically acceptable derivative* thereof at 
any of the functional group* in the compound*. Of 

5 particular interest a* euch derivatives are compound* 
modified at the C-l carboxyl function, the C-7 or C-9 
hydroxyl functions or at amino groups. Thus compound* of 
interest include C-l alkyl (such as methyl , ethyl or propyl 
e.g. isopropyl) or aryl (e.g. phenyl, bensyl) esters of the 

0 compound* of formula (I), C-7 or C-9 esters of compound* of 
formula (Z) such a* acetyl eeters thereof and C-7 or C-9 
ethers such as phenyl ethers, benryl ethers, and p-tolyl 
ethers and acylatad amino derivatives such a* foray i, 
acatamido* 

.5 It will be appreciated by those skilled in the 

art that the pharmaceutical^ acceptable derivatives of the 
compound* of formula (Z) may be derivatised at more than 

one position. 

Pharmaceutical^ acceptable salt* of the 

10 compounds of formula (I) include those derived from 

pharmaceutical^ acceptable inorganic and organic acids and 
bases. Examples of suitable acids include hydrochloric, 
hydrobramic, sulphuric, nitric, perchloric, fumaric, 
maleic, phosphoric, glycollic, lactic, salicyclic, 

25 succinic, toluene-p-eulphonie, tartaric, acetic, citric, 

methane- sulphonic, formic, benzoic , malonie, naphthalene- 2- 
sulphonlc and bensenesulphonic acids. Other acid* *uch a* 
oxalic, while not in themselves pharmaceutical^ 
acceptable, may be uaeful in the preparation of salt* 

30 useful a* intermediatee in obtaining compound* of the 
invention and their pharmaceutical ly acceptable acid 
addition salts. 

Salts derived from appropriate baeee include 
alkali metal (e.g. sodium), alkaline earth metal (e.g. 

35 magnesium), ammonium and (NR 4 ) * (wherein K ie C^alkyl) 
salts. 
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References hereinafter to a compound f the 
invention include the compounds of formula (I) and 
pharmaceutically acceptable salts and derivatives thereof; 

Zt will be appreciated by those skilled in the 
5 art that the nomenclature of the compounds of formula (I) 
can be defined in a number of ways. The compounds of 
formula (X) ere, generically, substituted analoguss of 2,6- 
didaoxy-2 , 3 -didehydro-6- thio-N-acetylneuraminic acid; thus 
the following names are synonymous i- 
10 5-AcetamidoO,6-anhydro-4-substituent-3,4,5, 6- 

tetradaoxy-6-thio-D-glycero-D-galacto-non-2-enouic acid 

5 - Ace tamido-4 -subs ti tuen t - 2,3,4,5, 6 -pentadeoxy- 6 - 
thlo-D-g2yeero-D-ga2acto-hon-2-enopyranosonic acid. 

The compounds of formula (Z) possess anti-viral 
15 activity* In particular these compounds axe inhibitors of 
viral neuraminidase in particular neuraminidase of 
orthomyxoviruses and paramyxoviruses, for example the virel 
neuraminidase of influensa A end B, parainf luenxa, mumps 
and Newcastle disease. 
20 There is thus provided in a further aspect of the 

invention a compound of formula (Z) or e pharmaceutically 
acceptable salt or derivative thereof for use as an active 
therapeutic agent, in particular ae an anti-viral agent, 
for example in the treatment of orthomyxovirus and 
25 paramyxovirus infections. 

In a further or alternative aspect there is 
provided a method for the treatment of a viral infection, 
for example orthomyxovirus and paramyxovirus infections in 
a aammal, including man, comprising the step of 
30 administration of an effective amount of a compound of 
formula (X) or a pharmaceutically acceptable ealt or 
derivative thereof. 

There is also provided in a further or 
alternative aspect use of a compound of the invention for 
3 5 the manufacture of a medicament for the treatment of a 
viral infection. 
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Zt will be appreciated by those skilled in the 
art that reference herein to treatment extends to 
prophylaxis as well as to the treatment of established 
infections or symptoms. 

Zt will be further appreciated that the amount of 
^ coopound of the invention required for use in treatment 
will vary not only with the particular compound selected, 
but also with the route of administration, the nature of 
the condition being treated, and the age and condition of 
the patient, and will ultimately be at the discretion of 
the attendant physician or veterinarian. In general, 
however, a suitable dose will be in the range of from about 
0.1 to 750 mg/fcg of body weight per day, preferably in the 
range of 0.5 to 60 mg/kg/day, most preferably in the range 
15 of 1 to 20 mg/kg/day. 

Treatment is preferably commenced before or at 
the time of infection and continued until virue is no 
longer present in the respiratory tract. However thm 
compounds are also effective when given post-infection, for 
example after the appearance of established symptoms. 

Suitably treatment is given 1-4 times daily and 
continued for 3-7 days, e.g. 5 days post infection, 
depending upon the particular compound used. 

The desired dose may be presented in a single 
dose or as divided doses administered at appropriate 
intervals, for example as two, three, four or more sub- 
doses per day. 

lb, compound is conveniently administered in unit 

dosage form, for example containing 1 to 1500 mg, 
conveniently 3 to 700 mg, most conveniently 5 to 70 mg of 
active ingredient per unit dosage form. 

While it is possible that for use in therapy a 
compound of the invention may be administered as the raw 
chemical, it is preferable to present the active ingredient 
35 as a pharmaceutical formulation. 

• The invention thus further provides a 
pharmaceutical formulation comprising a compound of the 



20 



25 



30 
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formula (Z) or a pharmaceutical^ acceptable salt or 
derivative thereof together with one or more 
pharmaceutical!/ acceptable carriere therefor and 
optionally, other therapeutic and/or prophylactic 
5 ingredients* The carrier <s) suet be 'acceptable' in the 

a ante of being compatible with the other ingredients of the 
formulation and not being deleterious to the recipient 
thereof. The pharmaceutical formulations nay be in the 
form of conventional formulations for the intended mode of 

10 administration. 

• Pharmaceutical formulations include those 
suitable for oral, reotal, nasal, topical (including buccal 
and sub- lingual) , vaginal or parenteral (including 
intramuscular, sub- cutaneous and intravenous) 

15 administration or in a form suitable for administration by 
inhalation or insufflation. The formulations may, where 
appropriate* be conveniently presented in discrete dosage 
units and may be prepared by any of the methods well known 
in the art of pharmacy. All methods include the step of 

20 bringing into association the active compound with liquid 
carriers, or finely divided solid carriers or both, and 
then, if necessary, shaping the product into the desired 
formulation. 

Pharmaceutical formulations suitable for oral 

25 administration may conveniently be presented as discrete 

units such as capsules, cachets or tablets each containing 
a predetermined amount of the active ingredient; as a 
powder or granules; as a solution, a suspension or as an 
emulsion. The active ingredient may also be presented as a 

30 bolus, electuary or paste. Tablets and capsules for oral 
administration may contain conventional excipients such as 
binding agents, fillers, lubricants, disintegrants, or 
wetting agents. The tablets may be coated according to 
methods well known in the art. Oral liquid preparations 

35 may be in the form of, for example, aqueous or oily 

suspensions, solutions, emulsions, syrups or elixirs, or 
may be presented as a dry product for constitution with 
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water or thar suitable vehicle before use. Such liquid 
praparatione may contain conventional additivee such as 
.uspending agenta, emulaifying agenta, non-aquaoua vahiclaa 
(which may include edible oila) . or preeervativee . 
s the compound aoeording to the invention nay alao 

be formulated for parenteral administration (e.g. by 
injection, for example bolua injection or continuous 
infuaion) and may be presented in unit dose form in 
ampoules, pre- filled syringes, small volume infuaion or in 
10 multi-dose containera with an added preservative. The 

composition may take such forms as suspensions, solutions, 
or emulsions in oily or aqueous vehicles, and may contain 
formulatory agenta such aa suspending, stabilising and/or 
dispersing agenta. Alternatively, the active ingredient 
15 may be in powder form, obtained by aseptic isolation of 
sterile »olid or by lyophilieation from solution, for 
constitution with a suitable vehicle, e.g. sterile, 
pyrogen- free water, before use. 

For topical administration to the epidermis the 
20 compounds according to the invention may be formulated as 
ointments, creams or lotions, or as a tranedexmal patch. 
Ointments and creams may. for example, be formulated with 
as* aqueous or oily base with the addition of suitable 
thickening and/or gelling agents. Lotions may be 
25 formulated with an aqueous or oily base and will in genual 
also contain one or more emulaifying agents, stabiliaing 
agenta, dispersing agenta. auspending agenta. thickening 
agents, or colouring agents. 

Formulations suitable for topical administration 
30 in the mouth include losenges comprising active ingredient 
la • flavoured base, usually suerose and acaeia or 
tragncanth; pastille, comprising the active ingredient in 
an inert base such as gelatin and glycerin or sucrose and 
acaeiai and mouthwashes comprising the active ingredient in 

35 a suitable liquid carrier. 

Pharmaceutical formulations suitable for rectal 

administration wherein the carrier is a solid are most 
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preferably presented as unit dose suppositories. Suitable 
carriers include cocoa buttar and other matariala commonly 
uaad in tha art* and the auppoaitorias may ba convaniantly 
forma d by admixtura o£ tha activa compound with tha 
5 aoftanad or melted carriar(a) followed by chilling and 
shaping in moulds . 

Formulations suitable for vaginal administration 
may ba presented as pessaries, taapone, creams, gels, 
pastas, foams or sprays containing in addition to tha 

10 activa ingredient such carrier a as are known in tha art to 
be appropriate. 

For administration to tha respiratory tract 
(including intranasal administration) according to the 
method of tha invention, tha neuraminidase i nhib itors of 

15 general formula (X) may ba administered by any of tha 

methods and formulations employed in tha art for intranasal 
administration, or administration by inhalation or 
inaufflation via tha mouth. 

Thus in general tha compounds may ba administered 

20 in tha form of a solution or a suspension or as a dry 
powder* 

Solutions and suspensions will generally ba 
aquaoue for example prepared from water alone (for example 
sterile or pyrogen- free water) or water and a 

25 physiologically acceptable co- solvent (for example ethanol, 
propylene glycol, polyethylene glycols such as PBO 400) . 

Such solutions or suspensions may additionally 
contain other excipients, for example preservatives (such 
as banaalkonium chloride) , solubilising agents/surfactants 

30 auch as polysorbatas (e.g. Twean 80, Span 80, bonaalxonium 
chloride), buffering egonte, iso tonicity- adjuating agents 
(for example sodium chloride), absorption enhancers and 
viscosity enhancers. Suspensions may additionally contain 
suspending agents (for example microcryatalline cellulose, 

35 carboxymethyl celluloae sodium) . 

Solutions or suspensions are appliad directly to 
the nasal cavity by conventional means, for example with a 
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dropper, pipette r spray. The f rmulationa nay be 
provided in single or multidoee form. In the latter case a 
mean* of doee metering i» desirably provided. In the case 
of a dropper or pipette thie may be achieved by the patient 
5 administering an appropriate, predetermined volume of the 
solution or suspension. In the case of a spray this may be 
achieved for example by means of a metering atomising spray 
pump • 

Intranasal administration aay al»o be achieved by 
10 means o£ an aaroaol formulation in which tha compound is 
provided in a praaaurisad pack with a auitabla propallant 
such as a chlorof luorocarbon (CFC) , for example" 
dichlorodifluoromethane. trichlorofluoroaethane or 
dichlorotetrafluoroethahe. carbon dioxida or othar auitabla 
15 gas. tha aerosol aay convaniantly also contain a 

surfactant such as lecithin. Tha dosa of drug may ba 
controlled by provision of a aatarad valve. 

Solutions or suspensions are described above aay 
also be administered to tha respiratory tract via the 
20 mouth, for example, by means of a nabuliaer. 

Alternatively the compounds aay be provided in 
the fora of a dry powder, for example a pewdar aix of the 
compound in a suitable powder base such as lactose, starch, 
starch derivatives such as hydroxypropylaethyl cellulose 
25 and polyvinylpyrrolidone (PVP) . For intranasal 

administration, conveniently the powder carrier will form a 
gal in tha naeal cavity. The powder composition may be 
presented in unit dosa fora for example in capsules or 
cartridges of e.g. gelatin or blister packs from which tha 
30 powder aay ba administered by meana of as inhaler. 

In tha formulations for adminiatration to tha 
respiratory tract, the compound will generally have a email 
particle sise. for example of the order of 5 microns or 
laaa. Such a particle aise may be obtained by meana known 
35 in the art. for example by micronisation. 

Preferably tha formulation is suitable for 
intranaaal adminiatration. and may be preaantad as a liquid 
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spray or dispersible powder or in the form of drops. 

Drops may be formulated with an aqueous or non- 
aqueous base also comprising ons or mora dispersing agents, 
solubllising agents or suspending agents. Liquid sprays 
5 are conveniently delivered from pressurised packs, which 
may comprise a suitable propellent such as dichlorodi- 
f luorome thane , trichlorof luorome thane, 

dichlorotetraf luoro ethane, carbon dioxide or other suitable 
gas. 

10 When desired, formulations adapted to give 

sustained release of the ective ingredient may be employed. 

The compounds of the invention may also be used 
in combination with other therapeutic agents, for example 
other anti-infective agents. In particular the compounds 

15 of the invention may be employed with other an ti -viral 

agents* The invention thus provides in a further aspect a 
combination comprising a compound of formula (X) or a 
pharmaceutical^ acceptable ealt or derivative thereof 
together with another therapeutically aotive agent, in 

20 particular an ant i -viral agent. 

The combinations referred to above may 
conveniently be presented for use in the form of a 
pharmaceutical formulation, and thus such formulations 
comprising a combination as defined above together with a 

25 pharmaceutical ly acceptable carrier therefor comprise e 
further aepect of the invention. 

Suitable therapeutic agents for use in such 
combinations include other anti- infective agents, in 
particular anti -bacterial and anti -viral agents such as 

30 those used to treat respiratory infections. For example, 
other compounds effective against influence viruses, such 
as amantadine, rimantadine and ribavirin, may be included 
in such combinations. 

The individual components of such combination may 
35 be administered either sequentially or simultaneously in 
separate or combined pharmaceutical formulations. 
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When the e mp unds o£ the invention are used with 
a, second therapeutic agent active against the aame virus, 
the dose of each compound may either be the same as or 
differ from that employed when each compound is used alone. 
5 Appropriate doses will be readily appreciated by those 
skilled in the art. 

The compounds of formula (Z) and their 
pharmaceutical^ acceptable salts and derivatives may be 
prepared by any method known in the art for the preparation 
10 of compounds of analogous structure. In particular the 
compounds of formula (I) may be prepared by the methods 
described below which form a further aspect of the 
invention. 

In one preferred embodiment, the invention 
15 provides a method for the preparation of a compound of 

formula (I), comprising the steps of subjecting a 2,3,5,6- 
tetradeoxy-4' , 5' -dihydro-2' -methyloxasolo [5 , t-D-S-thio-D- 
glycero-fl-D-calo-non-a-enopyranoeonate to hydrolysis to 
give a compound of general formula (III), 




(III) 



20 wherein * x . R 4 and R* are as defined in general formula 
(X), and OL is a leaving group such as a sulphonie acid 
residue, for example tosyl, mesyl, or trif luoromesyl, or a 
protected derivative of a compound of formula (XII) , and 
reacting the compound of formula (III) with an appropriate 

25 nucleophile, for example aside, cyanide, an appropriate 
carbanion* or thioacetate. 

Compounds of formula (III) may be obtained from 
the corresponding compounds of formula (IV) 
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R 5 



vv 
4 ^N 



(IV) 

R^ - ' 



OH N 



by invereion of the 4-hydroxy group by methods known la the 
art, for example by reaction with a Lewie add euoh aa BF, 
etherate, followed by hydrolysis. Compounds o£ formula 
(IV) ara aithar known in the art, or may ba obtained by 
5 methods analogous to thoaa for prapariag tha known 

compounds raf arrad to hereia. or methods analogous to those 
daseribad ia WO 91/16320. 

Compounds of formula (I) nay alao ba proparod 
from othar compouads of formula (I) by iatercoaversioa. 
10 Thua eompounda of formula (I) wbarain *' ia KB, or CH,«H, 

may ba prapared by raductioa of tha eorraapoadiag asido or 
eyano analogues raapaetivaly. Compound* wharaia R* i» NH 
alkyl or guanidiao may ba praparad by darivatiaatioa of tha 
corresponding eompounda wharaia R 1 SH,. 
15 soma of tha iataraadiata eompounda daacribad 

haraia ara thamaalvea novel, aad thaaa compounds, aamaly 
methyl 3-S-acetyl-2-asido-2-deoxy-3-thio-a-D- 
aamnopyranoeide . 1 . 4 , 6 - tri -0- acetyl- 3 -5 -acetyl - 2 - aside- 2 - 
deoxy-3-thio-a-D-mennopvranoee, methyl 5- aeetaaido- 5.6- 
20 didaoxy-«-thlo-0-glyesro-fl-0-galacto-aoa-2-ulo- 

pyranoaonata. mathyl 7,0, 9-tri-0-acetyl-2.3.S.6-tetradeoxy- 
4 • , S • -dihydro- 2 • -methyloxaaolo [S , 4 -d) - C - thio-D-glycar©-0-D- 
ealo-aoa-2-eaopyraaoeoaate, mathyl 5-aeatamido-7. 8.9-tri-O- 
aeetyl-4 - asido-2 ,3.4.5.6 -pentadeoxy-6 - thio-D-glycero-D- 
25 g«l.eeo-aoa-2-eaopyraaoaonata. aad S-acetamido-4-ammoaium- 
2,3.4.5.6 -paatadaoxy- 6 - thio-D-glycero -b-galacto-non- 2- 
•nopyranoeonate. ara clearly to be understood to be within 
the scope of this invention. 
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As will be appreciated by those iWlliid in tin 
art. it may be necessary or desirabls at any stage in the 
processes described herein to protect one or mort sensitive 
groups in the molecule to prevent undesirable side 
5 reactions ; the protecting group may be removed at any 
convenient subsequent stage in the reaction sequence. 

The protecting groups used in the preparation of 
cosxpc-unds of formula (Z) may be used in a conventional 
manner. See for example 'Protective Groups ia Organic 
10 Chemistry' , Ed. J.F.W. KcOmie (Plenum Press, 1973) or 

'Protective Groups in Organic Synthesis' by Theodora W. 
Greene (John Wiley and Sons, 1981). 

Conventional amino protecting groups may include 
for example aralkyl groups, such as bansyl, diphenylmethyl 
15 or triphenylmethyl groups, and acyl groups such as 

jr-bensyloxycarbonyl or t-butoxycarbonyl. Thus, compound* 
of general formula (I) wherein one or both of the groups R* 
and R 4 represent hydrogen may be prepared by deprotection 
of a corresponding protected compound. 
2 Q Hydroxy groups may be protected, for example, by 

aralkyl groups, such as bensyl, diphenylmethyl or 
triphenylmethyl groups; acyl groups, such as acetyl; 
silicon protecting groups, such as trimethylsilyl groups; 
or as tetrahydropyran derivatives. 
25 Removal of any protecting groups present may be 

achieved by conventional procedures. Thus an aralkyl 
group, such as bensyl, may be cleaved by hydrogenolyais in 
the presence of a catalyst, e.g. palladium on charcoal; an 
acyl group such as Jf-bensyloxycarbonyl may be removed by 
30 hydrolysis with, for example, hydrogen bromide in acetic 
acid, or by reduction, for example by catalytic 
hydrogenation; silicon protecting groups may be removed, 
for examples by treatment with fluoride ion; 
tetrahydropyran groups may be cleaved by hydrolysis under 

35 acidic conditions. 

Where it is desired to isolate a compound of the 
invention as a salt, for example as an acid addition salt, 



WO 96/04265 



PCT/AU9S/00470 



- 16 - 

this may be achieved by treating tha free baaa of general 
formula (I) with an appropriate acid, preferably with an 
equivalent amount* or with creatinine sulphate in a 
suitable solvent (e.g. aqueous ethanol) • 

The present invention is further described by the 
following examples which are for illustrative purposes only 
and should not be construed as a limitation of the 
invention. 
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Exagpl* I Preparation of 2-Acetamido-2 , 3-didaoxv- S . 6- 

Q-iaoproPvlidene-3-thio^D-mannofuraaoaa (7) 



HO 0M« 



AcO 
AcO 
AcS 




OAc 



HO* 
MO - 



OM* 



AcO N Y OAc 



HO H Y OH 
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This compound was prepared following the 
literature method of Brossmer and Mack (Tetrahedron 
5 Letters, 1981 21 933) without modification. 

"C NMR (CDClj; 6 (ppm) relative to IMS) : 30.6, 44.8, 55.0, 
64.2, 65.5, 68.7, 75.0, 98.9, 102.0, 126.0, 128.1, 128.9, 
137.0, 193.8. 

Preparation of aethvl 3 -g-acetvl-2 -arido-2 -deoxv-3- thio-flr- 

10 p.^^rvpYT-^oaide (2) 

A mixture of the compound 1 (5.4 g; 14.7 mmol) 
and 50% aqueous acetic acid (60 mL) was heated at 100 *C for 
2 h, by which time the reaction mixture was homogeneous. 
The resulting yellow solution was cooled and concentrated. 

15 The residue was purified by putting it through a short plug 
of silica gel (the byproducts were removed by eluting the 
silica gel with diethyl ether/hexane (2tl); the desired 
product was e luted with ethyl acetate). Yield of the diol, 
obtained as a pale yellow solid, was 3.5 g (82%). 

20 Preparation of 1. 4 . 6- tri-Q-acatvl-3-S-acetvl-2 -azido-2- 
daoxvO-thio-g-D-inannopvranoea (3) 

A solution of the diol 2 (11.25 g; 40.6 mmol) in 
acetic anhydride (120 mL) and acetic acid (120 mL) was 
chilled to 0*C prior to the addition of concentrated 

25 sulphuric acid (1 mL) dropwise over a 30 minute period. 
The ice bath was removed after 2 h and stirring was 
continued for 18 h. Sodium acetate (12 g) was added and 
after 15 minutes the reaction mixture was diluted with 
toluene (200 mL) and then evaporated, to dryness. The 

30 residue was partitioned between diethyl ether (200 mL) and 
water (100 mL) ; the organic phase was washed with water (5 
x 20mL) , dried, and concentrated to give a pale yellow gum 
which solidified under high vacuum (13.5 g; 85%). A small 
portion of the product was recrystallised (ethyl 

35 acetate/hexanes) for analytical purposes; m.p. 87.5-88*. 
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l H MMR (CDC1,; 6 (ppm) ralativa to TMS): 2.03. 2.09, 2.21 
(«, 3x3H. OCOCH,). 2.38 (SAc) . 3.85 (d, J 1.3 Hx. IH) , 
4.00-4.11 (m. 2H). 4.17-4.26 (n, 2H) . 5.19 (dd. J 10.5. 
10.5 Hx, IH, H-4). 6.18 (a. IH. H-1). "C MKR <CDC1,» 
5 «<ppm) ralativa to TMS) i 20.5, 20.6, 20.9, 30.6, 45.1, 

62.0, 62.9, 64.1. 71.9. 90.9. 168.4, 169.3, 170.6, 193.8. 
ZR (KBr) f^a 1 2112 (a) , 1750 (a) , 1715 (m) , 1370 (m) . 
1225 (■). [«1 0 5# le » l- 07% » CKlj). 

mTT , r ,^<^ *t i.*«.fc f l.o.» e «n-vl-2-d«oXY-?' V -<11hyd . ro- 2/- 

A etirring solution o£ tha axida 3 (13.5 gj 34.7 
amol) in dry dichloromathana (200 ml.) waa coolad to -78 *C 
prior to tha alow addition o£ a solution o£ 
triphanylphoaphina (9.1 g» 34.7 mmol) in dry 

15 dichloromathano (200 mL) ovar a 2 h pariod. Tha raaction 
aixturo was allowad to warm up to room taaparatura and 
•tirring was continuad £or 18 h. Tha rasultlng solution 
was coneantratad undar vacuum bafora chromatographic 
•aparation (ailiea gal* aluting with athyl acatmta/haxana 

20 (1»3)) o£ tha product £rom triphanylphoaphina oxida. 

Colourlaaa naadlas of tha purs product wars obtainad by 
rafcryatallixation from athyl aoatata/ haxana. 5.3 g (44%) » 
n.p. 139 - 140-C (lit mp, Tatrahadron Lattara, 1981 21 933, 
13S*C) . 

25 l H KM* (CDCl,, Mppm) ralativa to TMS) t 2.00, 2.03, 2.10 

(a. 3x3H. OCOCH)) I 2.24. (app. d. J 2H«. 3H. H-C-CH,) , 3.75 
(dd. IH. J, , 6.2 Hx. J,,< 10.0 Hs,„H-3) , 3.91 (ddd. IH. J,.< 
10.2 HS. J%,t 5.3 Ex. J Slt . 2.9 Hx. H-S) . 3.99 (dd, IH. J t t . 
12.2 HS. 5.3 Hx. H-6), 4.05 (dd. IH, J,., 6.2 Hx, 2 

30 Hx. H-2). 4.10 (dd. IH. J,.., 12.2 Hx, J,.., 2.9 Hx. H-<«), 
4.80 (dd. IH. J«., 10.0 HX. J 4 ., 10.2 Hx. K-4) . 6.76 (br a. 
IH. H-1) i "C MOl (CDCl,, «(PP»> ralativa to TMS) 20. «. 
20.77. 20.82. 52.0, 62.4 (C6) , 68.7. 69.9, V7.9. 91.1 (CI). 
168.3. 168.4. 169.4. 170.6. Anal, calculatad for C lt H„NO,S 

35 : C.48.67, H. 5.54, H. 4.06. Found , C 48.77, H. 5.64, H. 
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3-93. [aj 0 -57* <c, 1.22%, CHC1 3 ). 

Fraparation of 2-daoxv-2 3 '-dihvd ro-2 ' -aathylthiooxaaolo- 

A aixtura of tha triacatata 4 (10 g; 29 aaol) and 
5 Aabarlita TRX 400 (OB") (10 g) in aathanol (250 aL) vaa 
itirrad at rooa taaparatura for 48 h. Tha filtrata 
obtainad aftar raain raaoval was eoncantratad to a aolid 
(5.4 g; 86\) i a. p. 185-189*0 (lit ap, Tatrahadron Lattara, 
1981 12 933, 192-195'C). Tha triol (5) waa uaad in tha 
10 naxt atap without furthar purification. 

Altaraativaly, eoapound 4 can ba daacatylatad 
uaing a aolution of sodium aathoside in methanol, in 
similar yiald, following tha litaratura aathod of Broasaar 
and Mack (Tatrahadron Lattara, 1901 22 933). 

15 "c NMR (dj-DMSO; 5(ppa) ralativa to TUB) t 19.2, 56.2, 
63.8, 72.0, 78.4, 89.4, 101.3. 165.9 

Fraparation of 2-acatanido-2, 3-didaoxv-S, 6-Q- 
iaopropvlidana-3- fH4 rt ,n, M ^ 0 fu ganoM (7) 

Thia eoapound waa praparad f roa tha triol 5 
20 following tha litaratura aathod of Broaaaar and Mack 
(Tatrahadron I*attar», 1987 24 191). 

X H MM* of 2-daoxy-2 ' , 3 ' -dihydro-5, 6-0-iaopropylidana-2 9 - 
aathylthiooxaiolo- t2,3-d]-3-tMo-p-D-aannofuxanoaa (6) 
(CDC1,# S(ppa) ralatira to TM8) t 1.35, 1.41 (a, 2x3H, 

25 C(C*,) a ); 2.22 (a, 38, W-C-CH,)/ 3.96 <dd, IB, J> ( ,, f 8.3 Bs, 
«7 € ,, $ 4.6 Ha, H-6')/ 4.12 (dd, 18, J 9t€ . 8.* Ha, «7 Ct9 5.8 Ba, 
H-6), 4.24 (ddd, 1H, J Stt 5.8 Ba, J s , $ . 4.6 Ha, J % A 8.5 Ba, 
H-5), 4.38 (dd, 1H, J i $ 8.5 Ha, J 4 ,, 5.6 Ba, B-4), 4.57 
(dd, IB, «7 3#4 5.6 Hi, J> t2 8.6 Ha, B-3), 5.12 (dd, IB, J^, 

30 8.6 Hi, J 2tl 1.5 Ha, H-2), 5.47 (d, 18, J* l#3 1.5 Ba, 8-1). 

l H MMR of 7 (CDCl 3 /CDjOD; 6(ppa) relative to TMS): 5.53 (a, 
IB, H-lp)/ 5.28 (d, IB, B-ia). 
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gy ffttpli 2 Preparation off Ammonium 5-acataaido- 

2,3.4,5. 6-Pftntadeoxv>4-auanldinQ"6-thiQ>P- 
glvgarQ-g-D-galflgco-nQn^-enoBvranoionatt 

(15) 




I 

I 
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Prg? »rftfclon g-flgltaffiUq-g i f -didfloxv-6-thlo-D-givggjro-a- 
P-galaceo -non-2 - ulo-pvranoaonic acid (9) 

To an ice-cooled slurry o£ oxalacetic acid (3.75 
g; 28.39 znmol) in watar (13 mL) waa added a solution o£ 
5 ■ odium hydroxida (2.27 gi 56.75 znmol) in watar (12 mL) 
resulting in a solution of pB 7 - 7.5. That oxalacetate 
solution and nickal acatata tetrahydrate (0.94 g; 3.78 
mmol) war* addad to the compound 7 (3.42 gi 9.46 mmol) and 
the mixture stirrad at room tamparatura for 16 b. 
10 Amberlite XR-120 (B*) rasin was addad to pB 3. Xftar 

stirring for six h, tha rasin was filterad off and tha 
filtrate waa lyophilised* The residue was purified by 
column chromatography (Ambarlita IRA-400 (HCOO* form) 
eluting with formic acid (2N)) affording the diacid 8 (2.38 
15 gi 68%) (Brosemer and Ma ok, Tetrahedron Letters, (1987) li 
191 and B. Bagedorn at al. Carbohydrate Research* 1992 2i£ 
89) . 

l H KMX (D,0| 6(ppm) relative to BOD - 4.7) t 2.04 (s, 3B, 
Ac) I 3.36 (d, IB, J,, 4 10.2 Bs, B-3)i 3.47 - 3.57 (a, 3B, 
B-6 # B-8, B-9»)f 3.76 (m, IB, B-9) > 3.91 (a, IB, B-7) t 4.10 
(pseudo triplet, IB, J 4(l 9.9 Bs, 8-4); 4.18 (pseudo 
triplat, IB, J %t$ 10.5 Bs, J %t9m 10.5 Bs. B-5) . 13 C NMR 
(D a O| 6(ppm) relative to TMS) t 25.8 (NBCOO,) $ 48.0 (C6)i 
59.1 (C-5); 62.3 (C-3)| 66.7 (C-9) i 72.0 (C-8) > 73.7 (C-4) i 
74.6 (C-7)i 85.5 <C-2) > 176.3, 177.2, 178.8 (carbonyla) . 

A solution of the diacid 8 (2.38 g; 6.45 mmol) in 
watar (200 mL) was adjusted to pB 6 with 0.1K Na^HM, 
solution and heated at 90*C for 5 - 6 h. The resulting 
aolutioa waa than purified on Ambarlita XRA-400 (HCOO" 
form) eluting successively with water (1 litre) and HCOOH 
(2N) . Tha latter fraction was lyophilised, affording 
compound 9 aa a solid (1.62 g; 77%). 

X H KMX (D,Oi d(ppm) relative to HDO - 4.7): 2.03 (s, 38, 
KBCOCH,)! 2.24 (dd, IB, J,.,,. 11.2 Bs, J,., 4 13.3 Ha, B-3a) i 
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2.46 (dd. IH. «7,..« 4.4 Hz. H-3e); 3.42 (dd. IB, J,., 10.1 
Hs. J,, 7 l.« H«. H-6); 3. 54 (dd. IH. J,.,, 5.8 Ha, J,.,, 10.1 
Hi. H-9') I 3.«0 (ddd. IH, J,, 7 9.2 Hz. J,,, 5.1 H*, H-8)> 
3.75 (dd, IH, H-9)i 3. S3 (dd, 1H, H-7); 3.92 (ddd, 1H, 
5 10.7 Ha, H-4); 4.03 (pseudo triplet, 1H, H-S) . l, C HKR 

(0,0; *(ppm) relative to TKS) t 24.6 (OTCOCH,) I 46.9 (C-3) i 
47.2 (C-6), 58.4 (C-S); 63.2 (C-9)i 70.9, 71.3 (C-4, C-7); 
73.4 (C-8); 83.8 (C-2)i 177.6 (carboayle) . 

rriTT i rT- 4 ™ ■s-^«^^-S.6.dldtQXV»6«tttlO-P- 

Dowax 50W-X8 (H*) (2 sL) wae added to • aolutioa 
of the acid 9 (2.16 gi 6.65 amol) in dry methanol (200 aL) 
and the mixture was stirred at room temperature for 4 8 h. 
The reeia was filtered off and tha filtrata coaceatrated 
giving tha astar 10 aa a aolid (1.91 gi 85%). 



15 



20 



25 



30 



l H MMt (D,Oi d(ppa) ralativa to HO© ■ 4.7) i 2.03 (a, 3H, 
HHCOCH,), 2.24 (dd, IH, J,..,. 13.1 H«, J,^ 4 11.3 Ha, H-3a) » 
2.49 (dd, 1H, <X,.. 4 4.4 Hs. H-3e) ; 3.50 - 3.59, 3.70 - 3.85 

(m, 8H. H-5, H-6, H-8. H-9, H-9'. COOCH,) I 3.92 (ddd, IH, 
j 4jI 10.8 Hs. H-4); 4.02 (psaudo triplat, IH, J,,, 10.2 Hz, 
H-5). "C tQCR <©,Oi *(ppm) ralativa to TKS) « 24.7 

(NHCOCH,), 46.5 (C-3). 47.3 (C-6) . 56. S, S8.4 (C-5, 
COOCH,). 65.7 (C-9). 71.0, 71.1. 73.5 (C-4. C-7. C-8) .83.2 

(C-2). 175.4. 177.7 (carboayle). MS (7AB) i 340 (K*1K. MS 

(High Raaolutioa FAB for C^^O.S) » 340.1066 (calculated) , 

340.1075 (observed) . 

o r « r .»ti t » n * 7.B.«-tri-0-ac<iftvW.3.S . fi- 

T ^«»-a.a-r>.r«lo.nt?n-3-«" Q tr>rrtnosonate (11) 

Concentrated sulphuric acid (0.4 mL) was added to 
a aolution of the ester 10 (0.973 g; 2.87 aaol) ia acetic 
anhydride (4 a*) and glacial acetic acid (4 mL) . and tha 
raaultiag aolutioa stirred at room temperature for 40 h. 
Tha aolutioa was poured iato a stirred saturated aolutioa 
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of sodium bicarbonata, stirrad f r 1 h baf ra ax tract ion 
with ethyl acatata. Tha axtracts wara driad (Na a S0 4 ) and 
concantratad to afford tha oxasolina 11 aa a syrup (1.2?; 
97%) ; 95% puxa, by X H KMR. This was uaad in tha aubaaquant 
5 stap without furthar purification. 

X H KMR (CDCl,j 6 (ppm) ralativa to TMS) $ 2.04, 2.09, 2.11, 
2*15 (a, 4 x 3H, OCOCB,, oxasolina CB,) j 2.75 (dd. IB, J 9 $ 
10.7 Ha, J,, 7 2.9 Hs, H-6); 3.84 (a, 3B, COOCB, ) i 4.14 (dd, 
1H, 6.3 Hs, J, #f .12.2 as, H-9); 4. 25 (dd, IB, J,, 4 9.4 

10 Hs, H-5); 4.37 (dd, IB, 3-* Hz, H-9') I 4.89 (dd, IB, 

J 4( , 3.5 Hs, H-4); 5.42 (ddd, 1H, 5.9 Hs, H-8) ; 5.77 

(dd, 1H, H-7); 7.20 (d, H-3) . X, C NMR <CDC1,| 5 (ppm) 
ralativa to TMS) t 14.0, 20.5, 20.6, 20.8 (a, 4 x 3H, «C- 
GB), COCB,)f 47.0 (C-6) > 52.8 (COOCB,) j €1.7 (C-9) j 67.5 

15 (C-5)| 69.2 (C-7)> 70.8 <C-8)> 75.8 (C-4) | 129.9 <C-3)j 
131.8 (C-2)j 163.8, 185.9, 189.5, 189.8, 170.5 (N-C-, 
carbonyls). MS (FAB) i 430 (M+D*. MS (High Raaolution FAB 
for C^B^NO.S) t 430.1172 (ealeulatad) ; 430.1189 
(obaarvad). [a] D -47' (c, 1.37%, CBC1,) . 

20 Fraoarati on of aathvl S-acftiaj jg-J . 8. 9 -fcri-O-acstvl-4 - 

a*ido-2 . 3 . 4 . S . 6-pantadao«v-6- thio-D-glvg«T«-D-<ralagfco-non- 
2 - anopvr anoaona t a (12) 

Tha oxasolina 11 (1.04 gi 2.42 ssaol) was traatad 
with asidotrimathylailaaa (0.98 mL; 7.25 amol) in 2 -ma thy 1- 

25 2-propanol (10 aL) at 75 - 80 # C for 48 h. Tha solution was 
coolad, addad to aaturatad sodium bicarbonate, and aftar 1 
h, axtraetad with athyl aoatata (3 x 50 aL) • Tha axtraeta 
wara driad (Na a S0 4 ) and solvant ramoval* gava a syrup 
(1.01 g). This was purifiad by column chromatography on 

30 silica gal, by alutibn with athyl acatata / haxana (3 si), 
which affordad tha asida 12 aa a foaa (0.75g; 66%). 



l H NMR (CDC1,; 6 (ppm) ralativa to TMS) t 2.04, 2.06, 2.10, 
2.11 (a, 4 x 3H, NHCOCB,, COCB,) t 3.82 (a, 3H, COOCH,); 
3.85 (dd, IB, «r t , s Hx ' J t.t *««Hs, H-6) i 4.01 (ddd, 1H, 
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j 6.9 Hx, J,.„ 7.9 Hi, H-S)l 4.16 (dd, IH, J,.,, 5.8 Hi, 
12.2 Hi, H-9'); 4.36 (dd. IH, J,,, 3.7 Hi, H-9) J 4.67 
(dd, IH. J,., 3.9 Hi. H-4) I 5.37 (ddd. IH. J,,, «.l Hx, H- 
8)1 5.49 (dd, IB, H-7), 6.01 (d, IK. KB) » 6.83 (d, IH. H- 
5 3). "C NMR (CDC1,; d(ppm) ralativa to TMS) i 20.5, 20.7, 
23.1 (OCOCH,, NHCOCH j ) ; 43.4 (C-6); 46.8 (C-S)| 52.9 
(COOCB,), 59.0 (C-4)i fl.S (C-»l «8.2 (C-7) , 69.8 (C-8), 
127.7 <C-3)| 129.1 (C2)| 163.4, 169.6. 169.9, 170.5. 170.6 
(carbonyla). I* (Had) r M (em" 1 ). 2104 (-H,) . MS (FAB) i 
10 473 (M+D*. 430 (IT-H,) . MS (Hiflh Raaolution FAB for 

CxA.M.O.S). 473.1342 (calculatad) , 473.1339 (ob.arvad) . 
[o] B 73* (e, 0.31%. CHC1,) . 

P rff T,.i.»tlot | TTf rTT""^m f — . fif T **"- 4 — "ino.2.3.4.5.6- 

15 <14> A aixtura off tha axida 12 (126 ag, 0.267 nmolj , 

,inc du.t (69.7 »gi 1.067 «mol) «d 2H HC1 (2 »X.) waa 
haatad at 7S-C for 45 ain. Tho raaultiao; aolution »■ 
concaatratad to drynaaa yialding tha amino hydrochlorida. 

20 s-aoata«ido-4-aM«aiu»-2. 3,4.5, 6-pantadaoxy-6-thio-D- 

glyc.ro -D-galaeeo-non-2-anopyranoaonata (13). as a otraw 

colourad foam (140 ag) . 

To tho foam in watar (5 aL) was addad sodium 
hydroxida to pK 13 and tha aolution atirrad at room 

25 tamparatura for 16 h. Tha pB wa. adjuatad to 7.5 using 
Dow«t 50W-X400 (H-) . Tho ra.ln wa. filtarad off and tha 
filtrato purif lad on a Dowax 50V-X400 (H*) column. Tho 
eolu» wm waahad with wat.r (200 mL) . and than alutad with 
1.531 MH.0H aolution, tha lattar fraction affordad tha amin. 

30 1* (57 ag; ««%> *■ • a<t « ly°P»±"«» tion - 

X B MHH (0,0, 6<PP»> ralativa to HOD - 4.7), 2.00 (.. J ■„ 
HHCOCH,). 3.52 (dd. 1 H. J,... 5.8 Hx, J,,, XI.- - Hx. H-9 ), 
3.63 (», 1 H, H-8), 3.68-3,83 (». 3 H. H-4. H-«. H-9). 4.08 
(p.oudo doublat. J,.. 8.8 H.. H-7). 4.29 (p.audo tripl.t, 1 
35 H. «X$ 4 9.5 HX. J,,, 9.5 Hx. H-5), 6,34 (br .. 1 H. K-3) . 
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1J C KMR {DjO; axtarnal raftrtaca CHC1,) i 24.8 (NHCOCH,); 
47.1 (C-6); 51.5 (C-5); 54.7 (C-4) ; 65.5 <C-9) ; 70.9 (C-8); 
73.5 (C-7); 124.0 (C-3) / 139.1 (C-2) i 172.4; 177.4 (C-l, . 
NHCOCHj ) * tentative assignments 

5 A small amount of tha amina 14 was daaaltad 

(HPLC; Watara Millipora jtSondapak C18 ravaraa phaaai 
•luantt 0.1% TFA in H,0) to giva tha corresponding moid, 
for microanalytieal and KMR charaotariaation purpoaas. X H 
KMR (DjOi 5<ppm) ralativa to HOD - 4.7) i 2.09 (a, 3 H, 

10 NHCOGB,)! 3.62 <dd, 1 H, J f , #t 5.6 Ha, J f%f - 11.6 Hs, H- 
9')l 3.72 <m, 1 H, H-8) ; 3.82 (paaudo doublat, 1 K, H-9); 
3.86, 3.94 (paaudo doublat x 2, 1 H x 2, J 9.8 Hi and 9.5 
Hs, respectively, H-4, H-6) ; 4.29 (dd, 1 B, J Jtt 2.5 Ha, 
J 7ti 9.4 Hs, H-7); 4.45 (paaudo triplet, 1 H, J %tA 10.0 Hz, 

15 J t , t 10.0 Hs, H-5); 6.61 (br a, 1 H, H-3) . 

MS (FAB) t 307 (M*l)\ 290 (sT - KH,) . MS (High Rasolution 
FAB for C lx H 19 K a 0 c 8) t 307.0964 (calculatad) i 307.0974 
(obaarvad) * Anal, calculatad for ^^^0^3 1 C, 27.59; H, 
4.03; N, 4.17. Founds C, 27.52; H, 4.06; N, 4.20. [a] D 
20 18* (o, 1.42%, H 3 0) 

Tha amina hydrochloride 13 wti charactarisad aa 
its paracatata. Thus, tha asida 12 (47.5 mg; 0.10 mmol) 
was traatad with sine dust and 2H HCl.as daseribad sbova. 
Tha cruda amina hydrochlorida 13 was than traatad with 

25 acetic nnhydrida (1 mL) and concantratad sulphurio acid 

(0.1 aL) at room tamparatura for 16 h bafora pouring into 
aaturatad aodium bicarbonata solution. Af tar extraction 
with acatonitrila (5 x 10 mL) and aolvaht ramoval, an oil 
(39 mg) waa obtainad. This waa chroma tographad (ailica 

30 gal; olu ting with a thy 1 acetate/methanol (19tl)), affording 
mathyl S,6*diacatamido-7, 8, 9-tri-0-acctyl-2,3,4, 5, 6- 
pentadec*y-6-thio-D-glyeero-jS-D-galaceo-non-2- 
anopyranoaonata (25 mg; 60%) aa a syrup. 
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l B NMR (CDC1,; 6 (ppm) relative to TMS) : 1.95; 2.00 2.06, 
2.07, 2.11 (e, 5 x 3B, Ac) ; 3.66 <dd, IB, J l>5 8.9 Bz, J 9 #7 
4.6 Hz, 3-6); 3.80 (a, 3B, COOCH,) ; 4.15 (dd, IS, J fi -§ 5.8 
Hz, J f ., f 12.4 Hx, H-9'); 4.38 (dd, IB, J f#i 3.5 Bz, K-9); 
5 4.38 <m, IB, H-5); 4.85 (ddd, IB, J 4tJ 3.0 Bz, J 4<f 9.1 Bs, 
J 4#va 9.1 Hz, E-4); 5.21 (ddd, IB, J 9>7 6.3 Hz, B-8); 5.52 
(dd, 1H, H-7); 6.16; 6.41 (d, 2 x lfl, NB) ; 6.70 <d, IB, H- 
3). "C NMR (CDC1,; d(ppa) relative to TMfl) t 20.5, 20.7, 
20.9. 23.0 (OCOCHj, KHCOCE, ) ; 44.3 (C-6) ; 49.3, 50.4 (C-4, 
10 C-5); 52.9 (COOCH,); 61.6 (C-9); 67.6, 70.3 (C-7, C-8) ; 
128.1 (C-2); 131.1 (CO); 163.6, 169.9, 170.6, 171.0 
(carbonyls). MS (FAB) t 489 (M+D*. BIS (High Resolution 
FAB for C 30 H,,N 3 O x0 S) i 489.1543 (calculated); 489.1542 
(observed). [a] 0 -13* (c, 0.40%, CBCl,) . 

15 Pr«t»arafclnTi of ninmnnlum 5-ac«tamido-2 . 3 . 4 . 5 . 6>pentadeoxv-4- 
mianidino*6-thio-D-glvgsro-5-D-galacto-non-2- 
enopvr anosona t e (15) 

To a solution of the amine 14 (40.0 mg; 0.124 
smol) and imidazole (33.8 mg; 0.496 mmol) in water (laL) 

20 was added pyxazole carboxamidine hydrochloride (33.4 mg; 

0.248 mmol). The solution was stirred at 60*C for 24 h and 
then chroma tographed (silica gel; eluting with 80% 
isopropanol) to provide compound 15 (25 mg; 55%) • 

l B NMR (D,0; 6 (ppm) relative to HDO ■ 4.7) i 1.96 (s, 3 B, 
25 NBCOCB,), 3.53 (dd, 1 H, J f . #i 5.7 Bs, J 9 ., 9 11.6 Hz, H-9'); 

3.63 (m, 1 B, B-8), 3.73-3.86 (m. 3 B, H-4, B-6, K-9), 4.22 
(pseudo triplet, 1 8, J St4 9.3 Bs, J %9$ 9.3 Bs, H-5), 4.40 
(pseudo doublet, 1 8, «7 T#9 8.6 Bs, H-7), 6.32 (br s, 1 8, 
H-3). 

30 "C HMR (DjO; external reference CBCl,) i 24.7 (NBCOCB,) ; 

47.1 (C-6); 53.2 (C-5); 56.2 (C-5); 65.8 (C-9); 71.4 (C-7); 
73.8 (C-8); 130.0 (C-3) ; 137.6 (C-2); 159.7 (C-10 
guanidinlum group) ; . 173.1; 177.4 (C-l, HBCOCB,) * tentative 
assignments 
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A small i«oplt of tha guanidlua compound 15 was 



dasaltad (HPLC; Watars Millipora \xB udapak C18 ravarsa 
phasa; aluant: 0.1% TFA in H 3 0) to giva tha corresponding 
acid of 15. l H NMR (0,0; 8<pp») ralativa to HX>0 ■ 4.7) t 
5 1.98 (l r 3 H, MHCOCB3 ) ; 3.59 (dd, 1 H, «7 t , t 5.0 Hs, J 1 ,.,, 

11.3 Bs f H-9'); 3.68 <m, 1 H, 8-8); 3.81 (dd, 1 H, J 9 9 1.1 
Hs, H-9); 3.84, 3.92 (psaudo doublat x 2, 1 H x 2, J 9.2 
Hs, 9.2 Hs, H-4, B-6), 4.30 (psaudo triplat, 1 B, «7 S#4 9.2 
Hs, J St$ 9.2 Hs, B-5)i 4.48 <dd, 1 8, «7 7(€ 1.9 Hs, *7 7 t 8.8 
10 Hs, 8-7); 6.54 (br s, 1 H, B-3). UB (FAB) t 349 (*♦!)*. MS 
(High Basolution FAB for C l2 H 31 N 4 0,fl) : 349.1182 
(caleulatad) ; 349.1164 (obsarrad); 

Bxamola 3 Biological Evaluation 



15 fluoriaatrio assay of Potior at al (Anal, aiocham., (1979), 
94 287), as modifiad by Chang at al (Biochin. Biophya. 
Acta, 1991 1077 65). Tha coacantration of tha substrata, 
4-mathylumballifaryl B«u5Ao, was 80mK. 



* This compound waa found to ba a slow binding inhibitor. 

Tha following formulations ara raprasantativa of 
25 compositions according to tha invention 1 



Sialidasa activity waa assayad using tha 



20 



Compound 14 
Compound 15* 



XC t0 (■> 
1 x 10'* 
5 x 10 -t 



30 



Aguaous Solution 
Compound of formula (Z) 
Baasalkonium ehlorida 
Phanylathyl alcohol 
Pur if lad watar 



% v/ v 



10.0 



to 100% w/w 



0.04 



0.40 
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Aqueous Coaolvant Solution % w/w 

Compound of formula (Z) 10.0 

Benzalkonium chloride 0.04 

Polyethylene glycol 400 10.0 

S Propylene glycol 30.0 

Purified water to 100% w/w 

Aerosol Formulation %w/w 

Compound of formula (I) 7.5 

Lac i thin 0.4 

10 Propellent 11 25.6 

Propallant 12 66.5 

Dry Powder Formulation % w/w 

Compound of formula (Z) 40*0 

Lactcaa €0.0 



15 Thaaa f ormulationa ara praparad by admixture of 

tha activa ingradiant and excipients by conventional 
pharmacautical mathoda. 

Zt will ba apparent to tha parson skilled in the 
art that while the invention has been described in some 
20 detail for the purposes of clarity and under e tending , 

various modifications and alterations to the embodiments 
and methods described herein may be made, without departing 
from the scope of the inventive concept disclosed in this 
specification. 
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CLAIMS 
1. 



A compound of formula (I) 



* H 



II H / ''/, > 



(X) 



wharain A 1 is COOH, P<0)<OH),, NO,, SOOH, 

SO,H, tatrasol, CH^CHO, CHO, or CH(CHO) 3 j 

ona of V and R* is OH, (allOgNRHi 7 , or M s , and 

tha othar ia hydro g an, whara a Ik ia unaubatitutad or 

aubatitutad aathylana, and x ia 0 or 1, with tha proviso 

that whan R a or R 1 ia OB R l cannot ba COOHr 

R 4 ia ma thy 1, in which ona or mora hydrogana ia 

optionally raplacad by a aubatitutad or unaubatitutad 

C 1 . 4 aUeyl or aryl group, or by a halogani 
R* ia CHOR , CHOR , CH a OR , | 

R* ia hydrogan, C^alkyl, allyl, aryl, aralkyl, 
amidina, NR 7 R*» or an unaaturatad or aaturatad ring 
containing ona or mora hataroatomai 

R 7 ia hydrogan, C^alkyi, or allyl, or NR*R 7 
forma an optionally aubatitutad S or 5 mambarad ring 
optionally containing ona or mora additional hataroatoma, 
or R* and R 7 may ba tha aamar and 

R* ia hydrbgan or C x . c alkyli and 

aach R* la tha a ana or dif far ant, and ia 
hydrogan i an aeyl group having 1 to 4 carbon atoms i a 
linaar or cyclic alkyl group having 1 to 6 carbon atoma, or 
a halogan- aubatitutad analogua tharaof * an allyl group or 
an unaubatitutad aryl group; or an aryl aubatitutad by a 
halogan, an OH group, an NO, group, an NH, group or a COOR 
group; 

and pharmacautically accaptabla aalta of tha 
compounda of formula (X) and pharmacautically accaptabla 
darivativaa tharaof. 
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2. A compound tec rding t Claim 1, wherein R 1 is 
COOH and R a is H. 

3. A compound according to Claim 1 or Claim 2, 
vbtnin R 1 is HRV, 

4. x compound according to Claim 3, wherein R 1 ia 
NHj or guanidino. 

5 # x compound according to any one of Claims 1 to 4, 

wherein R 4 ie methyl or halogen- substituted methyl. 

6. A compound according to any one of Claims 1 to 5, 
wherein R 4 is methyl. 

7. a compound according to any one of Claims 1 to 5, 
whsrein R 4 is FCH 2 , F,CH or CPj. 

8. A compound according to any one of Claims 1 to 7, 
wherein R 9 is H or acetyl. 

9. A compound of formula (Za) 




( la) 



(1 H 



wherein R* is hydrogen, OH, (tlW.OTlV, CM or H,, 
where alk is unsufastituted or substituted methylene, end x 
is 0 or 1; 

R 4 is methyl, in which one or more hydrogens is 
optionally replaced by a substituted or unsubstituted 
C^alkyl or aryl group, or by a halogen; 

R» is CHOR f CHOR , CH,OR , > 

r* is hydrogen, C & . c alkyl, allyl, aryl. aralkyl, 
amidine, MR 7 R § # or an unsaturated or saturated ring 
containing one or more he tar oa tome* 

R T is hydrogen, C^alkyl, or allyl* or NR*R 7 
forms an optionally substituted 5 or « membered ring 
optionally containing one or more additional heteroatoms, 
or R* and R 7 may be the same; and 
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R* is hydr gen r C^alfcyl; and 
each R 9 is the aame or different, and is 
hydrogen; an aeyl group having 1 to 4 carbon atoms; a 
linear or cyclic alky 1 group having 1 to 6 carbon atoms, or 
a halogen- substituted analogue tharaof ; an allyl group or 
an unsubstituted aryl group i or an aryl substituted by a 
halogen, an OB group , an NO, group, an HHj group or a COOK 
group* 

and pharmaceutically acceptable aalta and 
deriyativee thereof. 

10. X compound of formula XX 




(XX) 



R 



wherein R* ia NB, or NBC(NB) (NB,) # 
and physiologically acceptable derivatives and 
solvates thereof. 

11 • 5 -Ac at ami do- 2 , 3 , 4 , S , $ -pentadeoxy-4 * guanidino-6 - 

thio-D*glycero-0-D~galacto-non*2 -enopyranoaonate or a 

pharmaceutically- acceptable salt thereof. 

12. Ammonium 5«acetamido-2,3,4,S, 6-pentadeoxy-4- 

guanidino-6-thio*D-glyeero-0-D-galaeto-non-2- 

enopyranosonajte. 

13 • 5 -Aoetamido-4- amino- 2 ,3,4,5,6 -pentadebxy-6* - thio- 

D-glycero-D*galaoto-non- 2 -enopyranoaonate • 

14* Ammonium 5-Acatamido-4-amino-2,3,4, S, 6- 

pemtadeoxy-$-thio-D-glycero-D-galacto-non-2- 

enopyranoaona te • 

15. 5-Aeetamldo-4-asido-2,3,4,5f 6-pentadeoxy-6-thio- 
D-glycero-D-galacto-non-2 -enopyranoaonate. 

16. * Methyl 5-Aeetamido-4-asido-2, 3,4,5, 6-pentadeoxy- 
6- thio-D-glycero-D-galacto-non-2 -enopyranoaonate. 
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17. A compound according t any on* of Claim* 1 to 16 
for um in medicine. 

18. A compound according to any ona of Claim* 1 to 
16, for use as an active therapeutic agant in the treatment 
of viral infactiona aalactad from orthomyxovirus infaction 
or paramyxovirus infaction. 

19. Usa of a compound according to any ona of ■ 
Claim* 1 to 16 for the manufacture of a medicament for the 
treatment of a viral infection. 

20. Use according to Claim 19 in which the viral 
infection ia an orthomyxovirus infection or a paramyxovirus 
infection. 

21. Use according to Claim 19 or Claim 20 in which 
the viral infection is influenza. 

22. A method for the preparation of a compound of 
formula (Z) as defined in claim 1, which comprise* the 
steps of subjecting a 2,3,5,6-tetradeoxy-4' # 5'-dihydro-2 # - 
m*thyloxaxolo[5 # 4-D-6-thio-D-o;lycsxo-4-D-talo-non-a- 
enopyxanosonate to hydrolysis to give a compound of general 
formula (III), 




H 



wherein R l , R 4 and R* are as defined in general 
formula (X) * and OL ie a leaving group and reacting the 
compound of formula (III) with an appropriate nucleophile. 
23. A method according to Claim 33 wherein methyl 

7 , 8 , 9 - tri-O-acetyl -2 , 3 , 3 , 6- tetradeoxy-4 ' , 5 • -dihydro- 2 • - 
methyloxasolo 15,4-d] -6-thio-D-glycero-/»-D-eaIo-non-2- 
enopyranosonate is hydrolysed. 
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24. A pharmaceutical formulation comprising a 
compound according to any one of Claims 1 to IS, together 
with a pharmaceutical!/- acceptable carrier. 

25. A formulation acocrding to Claim 24 adapted for 
administration to the respiratory tract. 

26. A formulation according to Claim 24 adapted for 
intranasal administration. 

27. A method for the treatment of viral infection in 
an animal comprising the step of administration of an 
effective amount of a compound according to any one of 
Claims 1 to 16 to an animal in need of such treatment. 

28= A method according to Claim 27, wherein the 

compound is as defined in any one of Claims 1 9 to 16 . 

29. A method according to Claim 28, wherein the 
compound is as defined in any one of Claims 10 to 16. 

30. A method according to any one of Claims 27 to 29, 
wherein the viral infection is infection by an 
orthomyxovirus or a paramyxovirus. 

31. A method according to Claim 30, wherein the viral 
infection is influensa. 

32. A method according to Claim 30 or Claim 31, 
wherein the animal is a human. 

33. A method according to any one of Claims 27 to 32 
wherein the compound is administered to the respiratory 

tract.. 

34. A method according to any one of Claims 27 to 32 
wherein the compound is administered intranasally. 
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